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The present invention relates to a polyester synthase gene coding for a polypeptide containing the 
amino acid sequence of SEQ ID NO:2 or a sequence where in said amino acid sequence, one or more 
amino acids are deleted, replaced or added, said polypeptide bringing about polyester synthase activity; 
a gene expression cassette comprising the polyester synthase gene and either of open reading frames 
located upstream and downstream of said gene; a recombinant vector comprising the gene expression 
cassette; a transformant transformed with the recombinant vector; and a process for producing polyester 
by culturing the transformant in a medium and recovering polyester from the resulting culture. 
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(0002] 

< ©»£*)«. #y-3-bFo+ 



*5IS«3S 3 BIM>St£*»3U7 * v F . 
[ IS5*JI 5 ] # y * X T-JUteUKSGH 1 OiJtlCff 
Stit-^'J-f^^lz-A*!. 15?J##3r 

a§ h 5tt«EJ»J*^t» t or* 3 is^oiie 
*»**7-fes»F. 20 

asnsr s ygBEJiGytttT 5 ygHEF>j«c4n,»r 1 m 

<=>-T!t<y-^7> F£3- FTSDNASr£t?fc©raS 

ss^3S3fam©jte^Hi*'fe » h. 

*sh5*«2?ii4d«ttor*si»3jDB3ea©jte 30 
CMSgs] tt^iso<«2fe«cD*yx^-f^ 

^i^fc*Xttlll#9l3 ~ 7 ©(.»*•** 1 iStCESS 

t -r 5 * y x x ^ jwotjjs^ffi. 

(SlJWIl 1] #';«fA#. : 40 

Htl] 

R 

I 

HO-CH-ofe-COOH 

t. ) r^Stt*3 -t Fa*J/r;u*>M©*«^» 

vbznxmi oseisc^yxxf-^osait^s. 

CBUWI12] *yxxf-/U#, *y (3 -t Fa* 

A*g£&r« 5fi*9 1 0 lass©* y x x t^ornm so 



->:/^U-F ( P(3HB). ) x*;U*--©|f 

or(*rtcciaai-pttr»*sci*«jco5hrc> 

5. »£1»*rta»S>»lHbfc P(3HB) B. ISO-CliSCC 
>" V'v^v 2t b-C&g$t\X\.>h. ttc. P(3H 
£. L*>L&#e>. P(3HB)«. ffii£St£ift#*©7C>C>«: 

iSf»^ft^'Si^ i 5«!t4±©BgS*«) , 3. HHHbWJi 

iienrtfc. 

(0 0 0 3 ] jfi*p, 3 - t Yu*ri/79-l>- h(3HB) £ 
3-tKB ^^t/i- h (3HH) i © 2 J&»ftS£ 
#'JiXf;V P(3HB-co-3HH) fc ©S?j££<CO(,> 

r. nxtftesh. fcixtf. #ga¥ 5-93049^ 
^s*j<i:u : #H¥7-26so65-^2:$R«:-e-n-? , ni2i8§nr 

Cn*>©&fS© PC3HB-CO-3HH) ££##©181 
ffiB, ±J:r)fi80fc7XD*tX-^tt;i (Aeromo 
nas caviae) U^&^y-^tf-Ol'fr?) 
JfegS^g-r5 4>©r*5. #6P£g0fc P(3HB-CO-3HH) 
ftfi^B. 3HHX- 9 h^©it00i t fcJCg&ffcg 

«CbftlXr#-5Ci*^?)*>«CStirt,>5 (Y. Doi, s. 
Kitamura, H. Abe, Macromolecules 28, 4822-4823 (1 
995)) . »H^S-93049#fi«*lJ:O«IS 

7-26so6s#fi««:8E«©»a*ar «. # y xx r 

(^eS^*rt©*yxXr;^WS) #iS«r> 
fc'A. P(3HB-co-3HH) ^m^yxXr^'&iSJR^-C^ 

(000 4] 
(0005] 

(!3SI£fl$&T3rctf>©#ia] ±fSSS«C 

«-3l»r «*5F3«*ff -a&tt*. * y i^fAl^fS 

Sjtex{cfti?ir5±i^saTijS©^-7->y-f ? ^ > 



(3) 4HR¥1 0- 1 0868 2 
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(0013] 



a-Fr4#yi^f-A.*^iHi5jtfi^"e*5. ^3te 



x (Aeromonas caviae) ifi^f^tli. 



(0 00 7] secc, ##S9J«. irf2#yx*7^fi£ 

^y-^-^^^Lz-AiLz-ca. ie^ii§^4ra$ 
tfEWM 3 ) #w en. * y x* ?*a6WRag 

Ttt. g2F'J#-Sf 6 -C«5 n ST 5 WSWXfctKr 5^20 
B85W«:4H,»-C 1 < «$Srfl£D7 5 -/K*^. 
igO<«ttM$ttfcBE>»J ; a:^. xy-Y;U-C o At F 
5 * — 4> fc 6 T y "* 7* ? F £ 3 - F T S D N 
A**tr*»<5 («*.tfEW»*5> aWW&tiS. 

(0008] ccr. *»w©#yx^f-*«^»wa 
ews#2 -ess ti* 7 2 -/weaixttKr 5 

^iSWcteur 1 te^G < tt«WH©7 5 

TWJU* F#*yx*r;ua£r£££*rr*SB 

0. ^©tfy^y? 1 F*3-FTSDNAfc2(c^W©fi 30 

ewcsstis. watr. rw## 2-0*3*1373 y 
(0 00 9 ] $p)Cc. 4&9JM:. iut£*yx^f-;ua^ 

(0010] $ 6(c. iiyiajf*lc$Efc#S:£t& 
<Cig#U »^ti5JS#ft*6j|«!/xXf-A.4a8rf S 

ctzw&t?h**)xxi-A,<D®&fim-chz. spy 40 

(0 0 1 1 ] 

C<b2] 

R 

I 

HO-CH-Ctfc-COOH 

(0012] (Rtt^ra*x«R*»i--4©7;u* 
) -C7nctiS3-t Fn*i/7^*>»© 
*y (3 -t Fa^i/^?U- F- 
3-t Fa^M^x-F) 7>#A*fi-$«:) # so 



(0014} Jft&ttDNA®imi2^®3r&&Hl,>& 

£*-Cig«t,fc». JWt^+lr-fS/* F y > ?;U7>* 
x^ Aj£ (Currnt Protocols in fcblecular Biology, 1 
#, 2.4.3 H, John Wiley fiSons \HfR , 1994^) 3?CC 
*9ife&#DNA«:>»W*. 
(0015] ±E0#ttKJ:9ff&tifcDNA*:ai3tt 
INKS 1 * (^*tfSau3Al. BamHI. BglllS?) rBB^« 

gill 9) VWKb1t'<9*-t*<{y.-i'sl"6:?} 

(0016] iii«fife*-caf>««:*«i 

iL"C». «Nx.«B«L3 . ML3 , A gCU$?#^ 
tffctl. 7-7*5 r'^^-iOTf*. #*.tipBR322. 
PUC18 , pBluescript H ( STRATACENEtti!{) 
ft*. § 6>{C. ^MM^A?;U^ • yutX«t*©2a 

(00 17] DNABr^t^ff-Sf^i^a^S^S 
«C«. 4«DODNAy^— tftflBO*. -^OT. DNA 

(0018] SSSS4«HCiEJftA'<* jr-**AT« (C 

ataW^JBilOai^ti*;!/^^^ (Lederberg.E.M. 
etal. , 3. Bacteriol .119,1072(1974)) •f'iUi' Fn^ 
U — ^3>"ft (Current Protocols in Mjlecular Biolo 
gy, IS. 1.8.4 1, 1994^) =&SfflT4C 4*i"C*. 
^£?Si«J*57r-^DNA<Dti-&«-<>eFD -vMy 
■ir-^>^S (Current Protocols in Mslecular 8iolo 
gy, %m. 5.7.1 H, 1S94#) 3**ayBT5C4#-C* 
5. *»WCtt. ^>trhn '• s?>j0H+» F 

(Gigapack II ; STRATACENE tt^SI) €r«C>S C <!: 4> 

(00 19]*«C> 7in*t^-4 ; texO*'JiX 
f ;UM^PSiiex 5r$t? D N A «rff * tc*><D 7 a 

-■fzmmtz. *y x^f-;u®^g^©7 s ^mejij 



5 

(COtvClJ. &fcftWMto<ObOM9!at>tlX1.>2> (Peop 
les, O.P. and Sinskey, A.J. , J.Biol .Chan. , 264, is 
293 (1989): Huisman, G.W. et al., J.Biol .Chan. ,26 
6, 2191 (1991) : Pieper.U. et al . . FEMS Microbiol .1 
ett., 96, 73(1992)ffe) . fCT, C.*l6©7S^Mie 

a - Kf * 8®£Sie? ij*«g o r* y =fs * u * * f 

K 5 ' -CC(C/QCC (C/C)TOGATCAA(T/Q MCT(T/ A) (T/QTA(T 



(4) BttV 1 0- 1 08 6 8 2 
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( o o 2 6 1 (2) unmsiWDrm 

#BB©«S1Bftf*«. $-&0J©S*&x.<?*-t. 

4*. f »-F**xB«:BT4»£B. /<***B«: 
3?©I?S. CO SUMS. CHOMim<Dih®ti&mt£t:& 



/QATC-3' (E?'J##7) . RcX5 , -(C/QAGCCA(C/QCC 10 
(C/C)CTCCA(A/G)TC(G/QCCCCACCA-3 , (ffi?ij##8) "C 
*Stl*2BSW>* , ./3"*4'l'** W(fe,h5#C 

(0 02 0 ] ch&©*y rf^i'W^j'F^^vV^- 

t/C#!M 5— tfBUUSfc (PCR ; Molecular Clonin 
g, 2#. 14.21. 19895) £?t5. *l/r, PCRCCJ: 

[0 0 2 1 ] iXtC, £©BaBBB)t£a£&ia!*£ 
l»TB«U WBfte*DNA^-f^«;-*»63 0i 20 
-j\<C7*J 3 5 (Currnt Protocols i 

n Molecular Biology, 1#, 6.0.3 H, 19945) . 

[0022] = nxwW7y 2V 3 X 
^«J-i>yS.hft^cBB*^T;U*.';ffi (Currnt Pro 
tocols in Molecular Biology, lB,1.6.lM , 19945) 

/W«^8JRjte?-«rdtfDNAK>f*s»6hS. 
[0 02 3] ±IBD N AffitfW&S^JCD&Ste. <2r*D 
{fllxtf-y^tf-S (Molecular Cloning,2g, 13. 

31, 1989^) «tcj:?-c4T9e&*r*. iSSffiyjg 30 

S&#*T^g. 0«xff373A- Dm ->-^X>-tr- (Applie 
d Biosystensft) U^rffl^rtT 5 C 5. 

[0024] raw-* i «:**«©# 'ji^fAi^s 

BiI£*©*BEW«\ E?'J#^2«c^te^«:J:*3 3 
iso. 7sy»ot»<r5*Koi,>rwfe. SB, ttTJO^ 

##2r^$n57 5^SJ«:3- FTSB»E5»J*<>o 

t(D<d«*\ tW3K>«*n,>r©*att5ra— ©>i<y 40 
-i7> Ft a - Frsji*stt#4t«i&-rsfc©-e* 
■5. 

[ 0 0 2 5 ] His. ±IS^^©^S«. £*u©Sfi{iSS 
#$I£!R^#6:fr£ (Current Protocols in Molecular Bio 
logyi#, 8.1.1 1, 199450 «:j:0»»rSC4*ir 

^BStCior. Xtt*B*DNA*»fflit,fcPCRffi 

*c j: -> x . * a «, Atw&mmt*: a d n a k 7* 

©jBfi^*#*C£!6<r*S. 50 



wens. 

[0027] r**ijy*xKicjjrr&iR£4i. s >*- 
F^^^BKn-rsjasttt^DaBiS^iorfflt^s 

B^tt. *BB©»ft D N A *J«tS£*-C SIMMS 
"SlntTASilHl^K. 7*13*-*-. *^©DNA. 

9 % — b LX<it, EBH©^c*i.»-C«S-B&3*i 

SRK2B«e.^* : ff-f SpL«ai7(ATCC 373SS) . ft&D 
«RSF1010lSi^*€rWTapJRD21S(ATCC 37S33) 

[00 2 8] yat-^-iorB, SS^rftB-c* 
ai©-e$>n«cirn?:ffl^T i bJ:u. trp 7 

P*-*-. lac 7P*-*-. P u 7"P ■=&-£-, P 
, 7P^- T77'a-=e-*-%i*©^:jSB^7 7- 

*B**DNA©BA35ttitrtt. A 
-f 3f> ; frffil< i '5^S (Current Protocols in Molecular 

Biology, lB, 1.8.1B. 19945) . x U * h P U - 
i^3>ffi (Current Protocols in MolecularBiology, 1 
B. 1.8.4 I, 19945) B#BC/&ti£. 

[00 29] B»*lf££L"C«l,>4B£tt. JSIO 
*-£LT. ^xliYEpl3 . YCp505?#W*>*l£. 7 
P*-*-iUT«. Wx.«gal l 7P*-£-> gal 

AOSASSiuTtt, M*.t,txu>> ha^U-->g> 
S (Methods. Enzymol . ,194,182-187(1990)), ^7xD 
7'7^ h£ ( Proc. Natl. Acad. Sci.USA,S4 ,1929-1933(19 
78)), ftS y AS ' (3 .Bacteriol . ,153 ,163-168(198 
3)) BWBfef&nS. 

[00 30] Sb^fffiia^TB^i UrBl>4»^«t. 

^^^-iUrWxUpcONAl. pcDNAI/Anp (^>fcfhP 

i7^>tt) BA>BC>&M«. BBifflB^©^iAftDN 
A©^A^-SiLT«, B*.«, H-Jhn^U-ya 

[0 0 3 l]ccr. mfi£©<i:?«:ori^$nfct&S 
I2?|J«. #yi^f-AB^BBilffiW)Ji*»«:. *©± 

fiescfTifttcsP i^f-^^fiX«:gfl-s-T-5ja=^©T 

5'-{i«l©3a5T«:^ J S< i i o2<i©ORFii4>«Ct 



(5) 



(0 0 3 2] 'K iXf-;US^g^ite^O±^{c{iB 

-rsoRF^WT torf i j tm\ Tijfttcaa-rs 

ORFfcfctT TORF3 J 41^. ORF Hi, Bftft 



^fiX^jifi^-OfeCiSbni. ORF 3^ 
<Jx*7 u JU££/£{CH#fSi^Jl<-CoAt F5 
(fcCC (R) -*WWx-'-f*-CoAfc 
— tr) *3~F-fS»ef«!)t©"C*SC««:4M6*«: 



(0 0 3 3] ##H8rtt. B 1 KtST J:5<C. SmiW io 
(Bl a) tiCk^X T-35/-10J tWH) . #'Jx 
ORF l&O'0RF3*£t?Ec 
ora»ffr*i»a-i>yofc (Bl(l) ) . CCDBiJt* 
EE32i-f-5„ 

(0 0 3 4] EE32«Cfct,irORF 1XWORF 

^*-fe» h) *fWlU C©*7-fe* r£Ti£«:iSA-t£ 
C±*CJ:0, yx*7^U££ft^,£<£&-f 2>C4#-C 

(0 0 3 5 1 E E32*. WWfmmtiO F R 1 ©SHU? 20 

gg^i^ t ©ra. s^o f r i cDBRff jt««4 * y x 

* r /us^gjg ©sw?h»&«i* 4 ©ra k * *ve n 

MBMRBglii Sffi*i*AU Bfllll l/Cj: 0 ORF 1 £ 
(HI (2) ) . .C*itB««CL.-C..#!;x^ 

r*m&m*Mmrf-<omR*±mm£ or f 3 4©ra«t 

MIIKKRBaiMlfl4l«ttA b . BamHl££8(CJ: 0ORF 3 
?r^?^5 (Bl (3) ) . 

(003 6] ORF iatfORF3©Pft*K£S-tfi 
KB. EE32KOU-C. ±ffiORF lStfORF 3££ 
fc$tf5&ft£?5£tT*tf<i:l> (Bl (4) ) . ft*. M 30 

«fft!8^'& (Curmt Protocols "in Molecular Biology, 
1*. 8.1.1 H, 1994^) K^TTiSATSC£#-C# 

(0037] coj^jco-afeftfc-^fvetuose^- 
iwia-fe? r£. mzmnsintffvxi f (m« P j 

R0215 (ATCC 37533)) tt#AU ^ftfciffifftx.^:? * 
-=&ffl^r. 7M'JW^'i-hn77^ (Alcali 
genes eutrophus) • PHB-4 (DSM541) (#'JxXfA 

^tg^a«) «b«k»ts. mitmmt bxa, w 
a. -r > e h a • * v t-vs vuL& h-nm. 

(0 0 3 8 ] (3) *yxXf/U©SfS* 

* 'J x* f-A©«jftt. *^CM^Se»T^ 

»s«ii*x«e«*i*6a#';xx^ 

Jl'«:aart-4C4K:,fc9*Tfcfta. *&93©£Risift{t 
©££CCSE->T*TbiaS. 50 
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(o o 3 9 ] yy**H«:j*TS»4*ix«:5/» 
-F*^-^«K«raateiwf©*iiffif*^ii/rff6 

©9*©i»rn*%«BLfce*. H*.»;fBJRB*o.oi 

-o .ax«c IHR U rcigititf^f *i 5 . 
(0040] 0^fSfl&«l©JincCi^?ft 9 . *• 
■o. jJ*yx*f-A£$©JW44«eSfc©"T?*9. ^©fl 

4ith. mt f ^n-^. x inn 

?;^-^f®K*(Wftff>ti5. tic mm 

»2tLh©tt»Hil«ff*tfa«Birsci«>r*4. 
*^2«J:©^Ma»»4or«, a-:/tt. AS 

tt. ^"-Att. Site. J*ttjy#Hl&£ 

£©^8ttB. if®. 7att>S. ^f>lS. "O* 
>©. 5-5y> 

g?£ L < « 5 »J >B«©J!3I&K&tt C ti e.JJiI»K© 

(004 1] S^iB<b Lr«, Wx«7>*xT. iS.it 
^©7>*x^AJg©(ib. ^X+X, BSx 

^x, a->^f-^-yy*-5?*w=.^5 > . mm 

iLTtt, WAtf yi/B»— *'JOA, ') >gtg~*7 'J 
F 'J7ifW6n5. 

(0042] tt«t*. a^{^tg#^i'©»m«^# 

-e-©ta. co^yx^rJu^isURTa. 

(004 3] ^tt©^a*-f-$fflufc^i^i'^ 

f;U-i8 - Q-**tivi> Y f5>"> F (IRC) . Y> 
F-A7* y^^(IM) ^?:l§ife«:^JlDriCiAi-C# 
5. 

(0044] S!j^J!a?r?sS 4 Ot» en/c^SSflsft 
^^TSi&lSit-CW. t?(xtfRFMI-i640 , OBrfSitfe 
Xtt C n 6 ©^ilfeCC -5 ->^itil-»?raSAO L fcitift^sffl I » 
btii. a^5%CO,??SET > 30-37*Cri4 

(0 04 5] ^HWKte^r. * yixf;wffiS«M 
/Ltf «T© J: ^ «ctf o C 4*st?t 4. *S«**>8»£«» 



Co 04 6 ] fffcftfcjpyxxf-Aj&sgwofco-e** 
c iOJtsg«. Wfh<vft&, fl&tft/x i>a-7\-#5y 



(6) £H¥ 1 0- 1 0 8 6 8 2 
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( 005 3 1 7xo^t^ •*-cexFA4 4 0ft£ lO 
On! ©LBlgitt 0.5 %r 

>. 0.5 %i£<C^r y 0.1 pH7. 
5 ) 3(TCTttW8»Ofc». JMfc^+tff^A. h <J 
j'^Jl'Tly^^-OAH (Curmt Protocols in Molecula 
r Biology ,1^, 2.4.3.M, 1994^; John Wiley & Sons 



SI : 
[0047 ] 
CYb3 ] 

R 
I 

HO-CH-Ofe-COOH 

[0048] ( R«*fSM^Xtt^& 1 ~ 4©7/U* 

riL/fc**£{* (nKVxx?*) «r£ 
JiWiC&tfWC**. ±SZ2k&£#tLX\t, ffjx. 20 
tf#'J (3-tFn=C^?l/-h-3-th-a+->'\ 
^t^I-h) 7>#A*fi£f* (P(3HB-CO-3HH) ) « 

«P(3HB-C0-3HH) Zfa#>r:M%l^V£.&t hf&jlZrf; 

r. 

( 0 0 4 9 ] *K-3 -t Kn + i/^u- 

h ( p(3hb) ) iiuii^'j (3 -t pa**/7?-i>- 

r-3-t FCHri"<yU-h) P 
(3HB-co-3hV)) ©tBfeBCC-3l,»-C$SE. BWfctfttSh* 
ctiZOtfVxz?Mtmi&&&K&*<DtcibK. 30 

[0 0 5 0] £8&&6©3-t Fn*i^*-?yx- r 

£ y v -&CC3IAT S C <!: K «fc o TlMWfcflfeWfiTT 
«fc*>. #yi^f-*«J6tttt*^tmitt«), M3c 

ffl I » fcSe*©P(3HB-C0-3HH)S?jSj$ ( 5-93049^& 
$BfciO'1f^7-265065#<£^) "Ctt. # X*-f ;U© 

[0 0 5 1] Ch«C»0. *^HJ-C«P(3HB-co-3HH) * 

a^*yi^f-A*»iR*rfiS'r5ci36»r*5. ± 40 
la^&cc £ 0 swt-r y xxfj^^iK^sc i 

*^l8<7)jief*ffi^"CP(3W-co-3HH] M^'JXX 

^nffiS**W8T 5 c <t h v t * . 

[0052] 

SHUTS, fit. tftHtt. Cft6iBiWc*©&»M ! J 
CflJ&Sflin 7xctn • + + fcrx(D^';xxf-;Ug 50 



(0 0 5 4 ] fl&ftfc^|*D N A*mSHRSau3«r 
X 5 2-T*3pLA2917(ATCC37355)£&fflO/c. 

C©7vX5 F£»IP^BglII -cgjKu «y>iwt 
£511 {Molecular Cloning, 1#, 5.7.2 H, 1989^; Col 
d Spring Harbar Laboratory ttJKS) £J6Lfc^ DN 

a y -b'^ffl ursfceft d n a gp^^jsas^ t a& $ 

[0 05 5] CO»BDNA»rW-*ffllr>fc^>tho ■ 
J*? >T— (Currnt Protocols in Molecular Bi 

ology,l«, 5.7.2 M. 1994^) JC«fc ot^JS®S17-l 
tteflSMSftU 7XP^t^ • *+ex&e#DNA 

(0 0 5 6 ] /^c. 7xn*t^-=ftfc'xci* i ;xx 
f-A«^B*ae? **tf D NAKJta»5fc»oya 
-^ISSlLTc. Cti$.Vl l C%}t,t\X^Z>$m<D#<) x 

xr;H6^07 s ✓KB&J-c.fc < «s?s*irt»5 2 

M L X 5 ' -CC(C/G)CCCC/C)TCCATCAACT/C)MCTCr/A) CT/Q 
TACT/QATC-3' (E?lJ§-^7) . SOV-CG/QAGCCACG/ 
OCC(C/C)GTCCACA/C)TC(C/C)CCCOV:CA-3 * ( ffi^Jlf^- 

8) rasftS2*»©*y:*s*u**r-*&jatt, 

(0 057] cn*>©* y U+^F*?'?-^- 
£U 7ia***-- * + t:x©jfc&fcDNA*lia[4 
Ufc P C R&CC «fc ->X y XX 

^IflPlL/c. PCR«, 94 , C-C30# > 50*C-C30#S.C>'72 
•CT 1 It ■/ * A £ L-C C 30* A tMl 
ofc. C©SI»tSWlBrJtS:DlC DNA «SHS* ? h («-y 

(0 0 5 8 ] fbnfc7'D-^^fflUt7XD*t^ • 

•j * ^ 3 >S(cj: r * y x x ?JH^gfiE 
x^^tf77X5 K*WT5*JBB%*«U?c. C©A 
JBe^er^U^y^tcJr-sr^-yXS FSrIiiRT'SCi 

r# y x ^ f-ju^BWRjse? fcstf d n a *» 

7c. C©»rJt©Bg1II-EcoRI »fK-«:oc>r tr>#-&«: 
10f» $ n 5 3 .2kbpttlrK-©lSSic7"l^^ § tl/c. 



(7) 



10-108682 



11 

C 0 0 5 9 ] 3 6«C. C0S«E£J«C-3t»TtB3!ttfcj|5 
*tfofcS^. C©3.2kbp©£SIg<?i|<D4 3 «:t;l. 1^'J§ 

#1 r«snsfeSie?"J(i7S5bp)^tf}< y xxf-zus 



12 



y*X • x-|-a77XAC3 2t* (WT\ AC32& 
iP*£) ttfc. AC3 2#«. XXSSR^^ 



( 0 0 6 0 ] Sfc. i2?iJ#^9X«10-ca§tl^JgSie 



(0 06 4] S P>CC-^fiS^ y 3*2 £ K€rffll>/cS? 
(i^SS^^^S (Currnt Protocols™ Ktolecular Biolo 
qv,l#. 8.1.1 I, 19943") (C<fc^"CE E 3 2SfJt c f 3 (0 

orf i ae^owaK-tn-enwiRiBftBgiii s*{4£ 



■*J**iT5KfrK:fa<.»T. ±l2l735bp(DlSaiS?>JOTfiK 10 
«C??aT-S405bp ©jt{""^P (OR F 3 ) &O t S'"?l*-g?.l 
i& &C>'{C±iji5«C??.£TS354bp ©SfeX (ORF 1 ) 
SC«»!MSfiM««*IBI)eLA:. ORF10*«2W*B. 

I3"i|#-tf4{c. 0RF3OlSSie?iJ*SS?'I§^5. OR 
F 3 «c«t *) =»- F Sft S7 5 ^SS^E^JS^ 6 
■f. CCT> ORF 3«tf yiX^A^JfctCH-STS 
xy-OU-Co At K7*~ KT£j&£-"M~>& 

-5-u-c. ORFSccfcOa-Ksnsrsy 

R*WT4#y^^ ^xy^l-CoAfc 20 
■fe'fStt. ^(C (R) -ftRWi/^-CoAt FS* 

BWc*n,»T. ^BSmtttift 1 -383 #ar$.0 , 

e?$&fefI««^3010~318^a-C$> £. 

(0061] CIQ60I2] r^*yy*x • a- rd7 
fesfl 1 Tn£$tiAj»i»0iimL orfi. * y x 

^f-AM^iBRjUE-f. ORF3aof|g9»iB«i«*a 30 
tr8q"liI-EcoRI BtJi ©BqlllSflft^EcoRiy >*7-£fflC> 
TEcoRlSBfti L/ . ' 3.2kbp©EcoW-£coRI#r)t ( E E 3 2 

#r2£il"5J(iE&77X 5 h-p3RD215CATCQ7533)(C#A 

rn7TXFHB-4 ft <D5M541)(#yxX7"Vl/£J5SggX"tH 

.*to %«££**^j:orji«*i!»ofc. 

( 0 0 6 2 ] *T. COHftilT*** 5 F€r 

Bt»T*lMBS17-l *t*at4t*Ai/«> AffiKioTJ&IC 

isjftofc. c©aait^Bi«i7A* yy*x • x- h 40 

07 T X PH8-4 L B*6Stl. 5ml 30*Cr»W6* 
0. *ft*h©Jg»*0.1ml*»£U 30"Cr4BWW 
HLfc. C©a«B^B(*MBFS!R«» (0.9 %'J> 

ft^^hy-^A. 0.15% y a s o.os%^{t 

7>*xOA. 0.5 %7;U* r-X. 1.5%^. 0.3m 
q/ml*^^W-») K^ffiL. 30'CT 5 (3181*03* l>tt. 
(0 06 3] iSx.7yii*ffl77X 5 K#7A»» 'J y 
*X • x- FC27 7XFHB-4 ^{ceiS^ii^^vw' 

3 a i-tt7A* 'J y^X • a - h □ 7 7 50 



igAO. Bflin-Bgin Stf^TfficiKJ: 7 r o" 
RF lSe^-^^tfctKK-^^SlL. 77X5 Fp3R0 
215 icnxbtc. CO^X^XS F*ffllr>r. ±M 

PHB-4 tt&BRtcftOfc. »fth3ldKW6»#*, «T 
AC 3 2 lfciPMc. ■ 

(0 06 5] [§]&«:. SPfi^W^SSK: «fc -5-C E E 3 

2 »itt*<DOR f 3 jgep<oira«:-tn-eniMRB«Ba 

mHlSM4£zgAL. BamHI-BaniHlSrK-^^^-t+SCttC 

i-jroRFaae^'tf^LfcWr^-tfaii/. ^x 

S FpJRD215 KLftALtc. CO^X77X5 F*ffll» 

t. ±&<0t$£&&mcJi->XT>i>*) , )4'ZZ • x- |» 
a 7 r x phb-4 tt£»9ns&0 fc. 

WTAC3 2 3<*4«Mc. 
(0 06 6] SttCC. EE3 2»rJt*<DORFlilfe? 
OS»«K-€-n-eh«ISMWaglll §5(4*. ORF 3jte 

^©ifl^ic-e-n-enfiiK^BaniHigisa^^Ab. Bqiii 

-Bqlll BrJt*J:O t BaniHI-Banm»rK-%^3i*5Cl<i:K: 

.fcotoRF i ae+fc ic^o r f 3 jse^^cc^ 

L-fcifK-^^l/. 7*7X5 Fp3RD215 (CjfAUfc. C 

T73U* y -7"> X • x- h n 7 7 X phb-4 ftiBVfSSi 
Ufc. fi6n/c^«eift<*?r. WTAC3 2 1 3*±i* 
A. 

(0 067]SP>«c. EE3 2Wift£gmtL. PCR 

a«c«tor^yxxf-;ua^B3Ra&f-%if»SL. ?#e> 
n/t^iPsir)!-^. s*oi:*47ju* ijy*x-a-i>a 
7 t xi3fe^< y x^ ^^jajRae? ©wRsiB««i 
K9»IS««ioia«:#l'Al/ft:. PCR-J. S'-aottccc 

GCaCOOTCTCCCTCA4-3 1 (iE?i]#-§-ia) teiO'S'-CCCATAT 
GCCCTCATCCGCCGTCCT-3 ' (i2?l|#-^12) i^^-ii, 
T. 94'Ct?30#. 55"C-C30#Siy t 72"C-C6C#©SJS5: 1 

7;ui Cft*30lM tMyitc. 
(0068] COD NAWJt* 7*7X5 Kp3RD215 «Clf 
AL. »iE>nfcffig!X.7 , 7X5 F*ffll»r. ±iE©s-& 

e3^c c t^r7^*yy^x • x- ha7 7 xpHB-4 

•»-&JtSJME8S0fc. SetiW&WEfefl-*. WTAC2 
9ttiBf^. 

(0 06 9 ] CHtt9l3] 7JU*'jy*X x-Ka7 
7 xjf$®|i^(c J: h # y xx r A^fix 
7Wjnx -x-hn77XHl 6^. PHB-4 



13 

ft. AC32ft. AC321ft. AC323ft. AC 3 
2 13ft. AC 2 9ft£. -en-eh, 95ml ©MB gift ' 

(o.9 % 'j ^mz.+ h >; -5 a. 0.15% >s— # 

A. 0.05%ifrft7> A) K lm1©l%^^Jf>K 



(8) SFKHM 0- 1 0 8 6 8 2 

14 

* *Jg*f3RKCtt. -/ '»=£0.2q/L<D?ftJS 



*hy9A«n;Utfgift«:«Bu so?****. 30 

■CteiL-/c. AC 3 2ft. AC 3 2 lft. AC 32 3 
ft. AC 3 2 1 3ftSO'AC2 9»COl>t(i*t7^ 
^>£0.2(Vl©fi£g"C^ff?-tffc. 12B$fa> 24^181. 36 

«Macf4a«niiaaa«:-tft-en 1 mi© 1 

JjQSO.Sg) . 72B*M£*Ofc. 
[0 07 0] HI 6ft. S.O'AC3 2 1 3ft«C-OC>r« 



7X3ip, 30"C-C72S»IWg*Lfc. &*. AC32 13 

(0 07 1 ] H 1 6ft, AC 3 2ft. AC 321 ft. A 
C323ft. AC32 1 3ft&c-X>-Ctt_h&©MB£i& 

(c i mvo i h y ? A*Mi/c^»«:ai[ 

0, JSD79X=>«|i. 30'C-C£*O7c. frfc. AC3 2 
ft. AC 3 2 lft. AC 3 2 3ft. £I>'AC 3 2 1 3ft* 

Hi HO 9 vKfeSaSBfcLferf'J xx-r;u£$; 



C 0 0 7 2 ] itrf>»»«cj: o"C«**@iR0. 

fc. $agS#10~30mg«C2ml©156K->^>'-;l/tg?g 
(15:85) i2m1©^an^;UA^JjnfCi2^L/. 10 

h ^7 7 «S?tmffiSGC-i4A. * 1- \Zy 'J-*7A« 
GL1Mx>*ftli!NELn-RA B0N0-1 <#5Ag25m. * 
7AWS0.25ran. ?gjgj?0.4 Mm) «rffll»te. SBgH* 
tt. tOffififltlOO X:*6 8X/#©j&aTCfflflt,ft:. f# 
&ftfc*****l. *2. te<£tfi?3CC*rt. 
(0073] 
CSl] 



20 



■fiLfflisft 



re7ir^ 



3HB 3HH 



HIS 


3.00 


86 


100 


0 


PH&-4 


0.80 


0 






AC32 


0.99 


33 


78 


23 


AC321 


2.85 


92 


87 


13 


AC323 


2.85 


92 


88 


12 


AC3213 


3.64 


96 


85 


15 


AC29 


3.20 


94 


92 


8 



(0074] 



3HB : 3-t Kn«/7*L/--K 3HH : 3-tKa*i/A*t;x-h 

* * [312] 
H2 S^Sfeli^-U'ViSi^SsRiiLfcK'Jx^^fig 



mm* $mm « 




: *y*gj 


8f* 


3HB 3 


US 

i HH 


Hi6 ri-y-yj* 


4.27 


79 




100 


0 




3.57 


8L 




LOO 


0 




4.13 


79 




100 


0 




4.06 


82 




100 


0 


AC3213 *y-7» 


3.54 
3.60 
3.58 
2.22 


76 
77 
81 
70 




96 
95 
96 
96 


4 
5 
4 
4 



.: 3-tKn*S/7f-l/-K 3HH: 3-t Kn#i"\*-*Vx-h 



(007 5] 



(S3] 



15 



-H16 

AC32 
AC321 
AC323 
AC3213 



(9) 



ftmW-l 0- 1 0 8 6 8 2 
16 



3HB 3HV 3HHp 



-2>50- 
0.77 
1.67 
1.27 
2.76 



-60- 
' 7 

55 

40 

67 



-50- 
30 
46 
48 
44 



-50- 
67 
52 
45 
48 



3HB : 3-t Ka^Fi/7^U-h. 3HV : 3 -fc Kn^v^y U- h 
3HHp: 3-tKD^A^;x-K 



H 1 6#rtt*y (3 -t Fo*i/^i/- h) 
A»^B*«iaR»6(03HH 

^isttfi^«»-e* 5 p h b-4 ttvuzzmmmj: ~> 
r^yx^fM^^aor^sfcaj, #yxx 

f-JUMMUfclr*. PHB-4fttCTXP^X • * + 
tfx££©# y xx E E 3 2 

Wtt**A0fcAC3 2#rtt3HH (3-fc Fa*V 
^♦■yyx-h) #*22*;ws©#y (3-tFatt/ 

( P(3HB-CO-3HH) ) %%L'im#mM$>?c') 33M& 

[0 0 7 7] Se>5C, AC321^ AC 3 2 3**, A 
C3 2 1 3«rett3HH»*12^15*;U9<©PC3HB<o-3- 
m) *92^96*»«S8IU ORFlitef, ORF3 

se^ *s^tt*©s»*i«fes*4c4T*yx^ 

fe, 94SS%0DP(3HB-co-3HH) AX©fttt£ 

i»TO«itoJ:^¥»*s««*«fflur y xx 

[0 07 9] «fc#yxXf-JWWO»r»AC3 2 1 3 
©P(3HB-co-3HH) £76-£lSS%gSOfc. JffgtifttCft 

< ^£ ft 5 retti^r* h >K£&ft« i 

LT£3 HH#^4*;U%©P(3HB~co-3HH) £70ftg% 

rsaufc. iftt^rftSHi B*icoftttTr#y 

(3 -fc Fo*i/**u- h) **#y^-©***iS 
Lfc. 

(0 0 8 0] frfe, TXP^tX • **tfxFA44 0 
co-3HH) *8fflrSCi#«*Shr^4 (1#§3¥7-26 
LT96Sa%COP(3HB-co-3HH) SfcS*T£«r& 

sii^%isaHRiu-c76--8iaa%a)P (3HB-c 



10 o-3HH) #»I3ft5C£*6, ^IB»©*fc£ 
H3KT4 4. 4^«rlOTbfc*inBft(*fcJt4P 
(3HB-co-3HH) «OttB«ttr ffiftfc^Sr 

[0 0 8 1] ^dOK*fiS*ffi£0fc»&. S2(C^k 
1*J:5KT^*yy*^ • iHB7r^B4*r*5 
H 1 6*rtt#y (3 - fc: Fo*J/yyu- h-3-t 
KP+S/^yu-h) (P(3HB-CO-3hfO) 

8*»7©3HHp (3-tKP+Wjr/x-H 
20 '£S*±U*C>fc«trC*5. PHB-4^C7XP^t 
x • **^xft*©sPyxXf"J«^B»aeF%^ 
EE 3 2KJt**AUfcAC3 2*rB3HHp»*5 
*JW6©#U (3-t Fo^fU-F-3-bFa 
*yArj u-h-3 -t Fnt^7'^x-F) Ztc 
ftS^ft ( p(3HB^o-3Hy/-co-3HH P )) ?:^BMlS) 

[0 08 2] 3 6<C, AC 3 2 1 AC 3 2 3ft, A 
C3 2 1 3&Tl*3HHp#^2~8*;l>%<DP(3HB-co 
-3HV-CD-3WW 5: 40- 67SS%SS L , ORFlSe 
30 ^ ORF3jf£^ **l>tt*©W#*WlcS**C 

it^»jx^fjWiL<a*?nfc (*3) „. 
[0 0 8 3 ] cft6©*s*fr*>. rxp^tx • 

xS^#yxx^«^^BfieR»4^7©3-b F 

[0 0 8 4] 0RF3©«tHSBE 
EE3 2®r#£§#32chGT, PC RSiC«fc -5 "CORF 3 
SRfc?*i#(iU J85^5^S FPET-3a (-/^ 
x>ttS) ©T77P*~*-Ti£fc#ALfc. PCRtt 

40 5* -aCATATGACCGCACAATCCCTGGAA^TAC-3 ' (ffi^J#-^ 
13) fciC/S" -<TCG]ATCCCCCGCT0CrTAAGCCAOGTC-3 ' 

(RM*#14) ^77-/7-iUt, 95'C-C6(^, 6fi # C 
T'30^©£j£*^ ft 
?.nfc77^> F*JBl»r;fclMB8L21(CE3) 1* (yy<y 
x>tt») «BWEftOfc. ff6ftfc«jraa«**« 
T\ NB3ft£T£o 

(0 0 8 5 ] NB3tt*KWffll ©LB*gJfrC3(ra 4 8$ 
ffli&liU ^vyatW^^hb^/^F (IFT 

50 u S6fc30 i Cr2«W»»Ote. M**«*5M1«CJ: 



(10) 



17 



1 0 - 1 0 8 6 3 2 

18 

* At F55»- «SttA4fttt S ftfc. 
(0086] 
C«4] 



^4 PfSfti? >/^i»<!)xy-fjl/-Co At K5*r*^p_ 



21JDE3) «/PET-3a 



0 

1700 



[008 7] x/^A-CoAt F5*~fe'ffittH:d'Ci 

m) .^SM^©W(cf¥ ^seeesft (mist %i&r 

jer-5Ci<Cj:»)Jfc«t>fc. ORF3jt£f-£#A 
0Tl,>&C>3> Fa-;U77* 5. F P E T - 3 a £al A 

{0 0 8 8 ] -e-C-C. xy-OU-Co At F5£— iz'£ 



M) (C^-3rjr>^9«4SiBS«. iz-fA-CoAt 

®7 h !/ "5 A- # 'J 7 5 V JUT 5 F^l^&Sfr^tfrfr 
6< H2(c^r<f:5«c^ttSbW«:*j— -c&SC itfb 
7fc-?fc. $fc^5(C7ST«fc5tCtbTitt^3«JC|oI±$ 

[0089] 



(a.z.s/ h/mg^ 



*JgKNB3&«J?§{! 



1700 
5100 



[009 0] ff ^tifcffitfxy -OU- C o A t F 5 £ - 
**>^*©N3W7 5y»EW*ifc£0fc£e5. a 

mtt. OR F 3 *e^O*»B»J*6«JELfc7 5 

me rksmmntiM 



[0091] 
C*6] 



SAQSLEVGQKARLSKRFEAA (ffiJ5#-!§-lS) 
MSAQSLEVGOKARLSKRPGAA ffi5£&§i6) 



[0 0 9 2 ] COCtfrhs ORF3#xv-OI,-C o 
AfcF9*-**3- F0n»5C4#WBr*fc. Me 
tf*HII?Sk»»«Cj:or«llll/3tfe©i:#*6h*. $ 
fc. ORF 3«C3- FSftSxy -YJU-C o At F5* 

[0 0 9 3] ffiffiHEOElSiffiSK ( S ) - 3 - t F a 
*S«7'9 i y;U-CoAf : t Foy^— tf (i/^vttii) 

(SJ*iigg0.2 ax* h/ml ) i^fbS-3?>T5 F 
7-?— i> U^? 1 F (NAD+) (ttfe&Ko.SaM 

) £89fl-f Si. xy-Ol-C o At F 5 
S&ff (S) -tWHWC*n«. &&Uc (S) -3 
-t Fn+^fVJi'-CoABft Fny7— fe*©ff 
fl§ccj:-»T7-feK7-fe**-CoA«:»{fc3ftS. 



30#K#oTNAD + «27C$ftrNADH#£j£U 340n 
m (c49An«:tt«^C2. &«:x^;i,-CoAt F 
7*-Hz# (R) -tt«»8rc**ltf. NA-DHBSta 

[0 0 9 4 ] ^{C^TJ^K:. ORF 3(cn- F3tl 
Si^-ib-CoAt K^*— tf*fflC>fc*I^-C«. 34 
Onm ©Sftftggfttex ^*-CoAtF7$- 
ttKDtg^ i « i A 4HI C r * -o fcAi. TfijR© (S) -** 
JWJx-'-Ol'-Co At FS*~te' (->^±Si) 



l»te«*rtt. N A D H <D&8.iC& O ftfcgglffctf jl e> 

40 

[0 09 5] 
[H7] 



ia-&<P340iui tC&ttSSRftflgab 

x;-f /i^CoA fc K v * — tfjftsftto 0 -045 

ORF3**xy-r;i^CoAt K5i>— ^ 0.047 
(S)-^J|fcxV-OI/-CoAfcK i 55'-- £ 0.146 



[0 0 9 6] c 5. AWKxy-fJlz-Co At F 

(R) - fWSW&TC* 6* 
te. fie-oT. OR F 3 1£ ( R) -WZmmxs-Olt-O 



50 



o At h'7$- tz£=>- FLTU-SCi^^-ofc. 
[0097] 



(XI) 



19 



1 0- 1 0 8 6 8 2 

20 



* (0098] 

(rami 

E*J*#: 1 

: 1 7 8 5 



co-3HH) %»$J:<^jS5rftr*4MirWfflT*4. * 
BPJ: 



: qencmic DNA 



ATG AGC CAA CCA TCT TAT COC CCC CTG TTC CAG GGC CTG GCC CAC TAC 48 
Met Ser Gin Pro Ser Tyr Gly Pro Leu Phe Glu Ala Leu Ala His Tyr 

1 5 10 15 

AAT CAC AAG CTG CTG GCC ATG GCC AAG GCC CAC ACA GAG CGC ACC GCC 96 
Asn Asp Lys Leu Leu Ala Met Ala Lys Ala Gin Thr Glu Arg Thr Ala 

20 25 30 

CAC GCC CTG CTG CAC ACC AAT CTG GAC GAT CTG CGC CAG CTG CTG GAG 144 
Gin Ala Leu Leu Gin Thr Asn Leu Asp Asp Leu Gly Gin Val Leu Glu 

35 40 45 

CAC CGC AGC CAG CAA CCC TGG CAG CTG ATC CAG CCC CAG ATG AAC TGG 192 
Gin Gly Ser Gin Gin Pro Trp Gin Leu lie Gin Ala Gin Met Asn Trp 

50 55 60 

TGG CAG GAT CAG CTC AAG CTG ATG CAG CAC ACC CTG CTC AAA AGC OCA 240 
Trp Gin Asp Gin Leu Lys Leu Met Gin His Thr Leu Leu Lys Ser Ala 

__65 70 75 80 

CGC CAC CCG AGC GAG CCC CTC ATC ACC CCG CAG CGC AGC GAT CGC CGC 288 
Gly Gin Pro Ser Glu Pro Val He Thr Pro Glu Arg Ser Asp Arq Arg 

85 90 95 

TTC AAG GCC GAG GCC TGG AGC GAA CAA CCC ATC TAT GAC TAC CTC AAG 336 
Phe Lys Ala Glu Ala Trp Ser Glu Gin Pro He Tyr Asp Tyr Leu Lys 

100 105 110 

CAG TCC TAC CTG CTC ACC GCC ACG CAC CTG CTG GCC TCG CTG GAT CCC 384 
Gin Ser Tyr Leu Leu Thr Ala Arg His Leu Leu Ala Ser Val Asp Ala 

115 120 125 

CTG CAC GGC GTC CCC CAG AAG ACC CGG GAG GGG CTC CGT TTC TTC ACC 432 
Leu Glu Gly Val Pro Gin Lys Ser Arg Glu Arg Leu Arg Phe Phe Thr 

130 135 140 

CGC CAG TAC CTC AAC GCC ATG GCC CCC AGC AAC TTC CTG GCC ACC AAC 480 
Arg Gin Tyr Val Asn Ala Met Ala Pro Ser Asn Phe Leu Ala Thr Asn 
145 150 155 160 

CCC CAC CTG GTC AAG CTG ACC CTG GAC TCC CAC GGC CAG AAC CTG CTC 528 
Pro Glu Leu Leu Lys Leu Thr Leu Glu Ser Asp Gly Gin Asn Leu Val 

165 170 175 

CGC GGA CTG GCC CTC TTG GCC GAC GAT CTG CAG CGC AGC GCC GAT CAC 576 
Arg Gly Leu Ala Leu Leu Ala Glu Asp Leu Glu Arg Ser Ala Asp Gin 

180 185 190 

CTC AAC ATC CGC CTG ACC GAC GAA TCC GCC TTC CAC CTC GCC CGG CAT 624 
Leu Asn He Arg Leu Thr Asp Glu Ser Ala Fhe Glu Leu Gly Arg Asp 

195 200 205 

CTG GCC CTG ACC CCG GGC CGG GTC GTC CAG CGC ACC GAC CTC TAT GAG 672 
Leu Ala Leu Thr Pro Gly Arg Val Val Gin Arg Thr Glu Leu Tyr Glu 



21 
210 
CTC ATT CAC 
Leu He Gin 
225 



TAC AGC 
Tyr Ser 



215 
CCG ACT 
Pro Thr 
230 



02) 



ACC GAG ACG 
Thr Glu Thr 



220 
CTC GGC 
Val Cly 
235 



AAG ACA CCT 
Lys Thr Pro 



*H¥1 0-1 08 68 2 
22 

CTG 720 

Val 

240 



CTG ATA GTG 
Leu He Val 

CCC GAG AAC 
Pro Gin Asn 

TTC ATC ATC 
Fhe Met lie 
275 

CTC CAC GAC 
Leu Asp Asp 

290 
GAG GCG GCC 
Glu Ala Ala 
305 

GGC GCC ACC 
Cly Gly Thr 

CAC AAC CAG 
Gin Lys Gin 

TTC TCC CAG 
Phe Ser Gin 
355 

GCG CCG CTC 
Ala Ala Leu 

370 
CAG CTG GCG 
Gin Leu Ala 
385" 

AAC TAC TAC 
Asn Tyr Tyr 

CAT CTC CTG 
Asp Leu Leu 

CAC AAC AGC 
His Asn Ser 
435 

GGC CAC CTC 
Gly Glu Leu 

450 
ACC CCC CTG 
Thr Pro Val 
465 

CAG GGC ACC 



CCG CCC 
Pro Pro 
245 
TCC CTG 
Ser Leu 
"260 

TCC TCC 
Ser. Trp 

TAC CTG 
Tyr Val 

ACC GGC 
Thr Gly 

GCC CTG 
Ala Leu 
325 
CGG GTG 
Arq Val 
340 ~ 
CCC GGG 
Pro Gly 

GAG GCG 
Glu Ala 

CTC TCC 
Val Ser 

ATC GAC 
lie Asp 
405 
CAC TCC 
His Trp 
420 

CTG CTG 
Leu Leu 



TTC ATC 
Phe lie 

CTC CCC 
Val Ala 

CCC AAC 
Arq Asn 

GTG GAT 
Val Asp 
295 
CAG CGG 
Glu Arq 
310 

ICG CTC 
Ser Leu 

CCC ACC 
Arq Thr 

GAG CTT 
Glu Leu 

CAA AAT 
Gin Asn 
375 
TTC AGC 
Phe Ser 
390 

ACC TAC 
Ser Tyr 

MC AGC 
Asn Ser 

CCC CCT 
Arq Arq 



AAC AAG TAC 
Asn Lys Tyr 
250 

TGG CTG CTC 
Trp Leu Val 

265 
CCG GCC CTC 
Pro Gly Val 
280 

GGC CTC ATC 
Gly Val He 

GAG GTG CAC 
Glu Val His 

GCC ATG GGC 
Ala Met Cly 
330 

CCC ACC CTG 
Ala Thr Leu 

345 
GCC ATC TTC 
Cly He Phe 
360 

GAG GCC AAG 
Glu Ala Lys 

CTG CTG CCG 
Leu Leu Arq 

CTC AAG GGT 
Leu Lys Cly 
410 

GAC ACC ACC 
Asp Ser Thr 

425 
CTC TAC CTG 
Leu Tyr Leu 
440 

ACC CCC ATC 
Thr Arg He 



TAC ATC 
Tyr He 

GCC CAG 
Ala Gin 

GCC CAG 
Ala Gin 

GCC CCC 
Ala Ala 
300 
GGC ATC 
Gly He 
315 

TGG CTG 
Trp Leu 

TTC ACT 
Phe Thr 

ATC CAC 
He His 

GGC ATC 
Gly He 
380 
GAG AAC 
Glu Asn 
395 

CAC AGC 
Gin Ser 

AAT GTG 
Asn Val 

GAG AAC 
Glu Asn 



AAG ATC CCC AAC 
Lys He Arq Asn 
-455 

CTG CTG GTG TCG CCG GTG GAC 
Leu Leu Val Ser Ala Val Asp 
470 

TGG CAG GGC ATG AAG CTG TTT 



ATG GAC ATG 
Met Asp Met 
255 

GGC CAG ACG 
Cly Gin Thr 

270 
GCC CAA ATC 
Ala Gin He 
285 

CTG GAC GGC 
Leu Asp Cly 

GGC TAC TGC 
Gly Tyr Cys 

GCG GCG CGG 
Ala Ala Arq 
335 

ACC CTG CTG 
Thr Leu Leu 

350 
GAG CCC ATC 
Glu Pro He 
365 

ATG GAC GGG 
Met Asp Gly 

AGC ' CTC TAC 
Ser Leu Tyr 

CCG CTG GCC 
Pro Val Ala 
415 

GCG GGC AAG 
Ala Gly Lys 

430 
CAG CTG CTG 
Gin Leu Val 
445 

CCC AAC CTG 
Gly Lys Val 



GAT CTC 
Asp Leu 
460 
GAT CAC 
Asp His 
475 

GGC GGC GAG CAG CCC 



ATC GCC CTC 
He Ala Leu 



CGG 768 
Arq 

GTA 816 
Val 

GAT 864 
Asp 

CTG 912 
Val 

ATC 960 

He 

320 

CCC 1008 
Arq 

GAC 1056 
Asp 

ATA 1104 
He 

CCC 1152 
Arq 

TGG 1200 

Trp 

400 

TTC 1248 
Phe 

ACC 1296 
Thr 

AAG 1344 
Lys 

AAC 1392 
Lys 

TGG 1440 

Trp 

480 

TTC 1488 



C13) ftRW 10- 1 0 8 6 8 2 

23 .24 
Cln Cly Thr Trp Gin Gly Met Lys Leu Phe Cly Gly Glu Gin Arq Fhe 

435 ' 490 495 

CTC CTG CCG GAG TCC CGC OC ATC GCC GGC ATC ATC AAC CCG CCG GCC 1536 

^Leu_Leu_ Ala_Gl u_Se r G lv Hi s lie Ala Gl v He He Asn Pro Pro Ala 

500 505 510 

GCC AAC AAG TAC GGC TTC TGG CAC AAC GGG GCC GAG GCC GAG AGC CCG 1584 
Ala Asn Lys Tyr Gly Phe Trp His Asn Gly Ala Glu Ala Glu Ser Pro 

515 520 525 

GAG AGC TGG CTG GCA GGG CCG ACG CAC CAG GGC GGC TCC TCC TGG CCC 1632 



Glu Ser Trp Leu Ala Gly Ala Thr His Gin Gly Gly Ser Trp Trp Pro 

530 535 540 

GAG ATC ATG GGC TTT ATC CAC AAC CGT GAC GAA GGG TCA GAG .CCC CTC 1680 
Glu Met Met Gly Phe He Gin Asn Arq Asp Glu Gly Ser Glu Pro Val 
545 550 555 560 

CCC GCG CGG GTC CCG CAG GAA GGG CTG GCC CCC GCC CCC GGC CAC TAT 1728 
Pro Ala Arq Val Pro Glu Glu Gly Leu Ala Pro Ala Pro Gly His Tyr 

565 570 575 

GTC AAG CTG CCG CTC AAC CCC CTG TTT GCC TGC CCA ACA GAG GAC CAC 1776 
Val Lys Val Arq Leu Asn Pro Val Phe Ala Cys Pro Thr Glu Glu Asp 

580 585 590 

GCC GCA TGA 1785 
Ala Ala 

(0 0 9 9 ] SE^ffi^: 2 * r#d2?-:£MH* 

,BBI©*3:_5 9 4 — . . .EW©«?H- *>^*Jt 

EM : 

Met Ser Gin Pro Ser Tyr Gly Pro Leu Phe Glu Ala Leu Ala His Tyr 

15 10 15 

Asn Asp Lys Leu Leu Ala Met Ala Lys Ala Cln Thr Glu Arq Thr Ala 

20 25 30 

Gin Ala Leu Leu Gin Thr Asn Leu Asp Asp Leu Gly Gin Val Leu Glu 

35 40 45 

an Gly Ser Gin Gin Pro Trp Gin Leu He Cln Ala Gin Met Asn Trp 

50 55 60 

Trp Gin Asp Gin Leu Lys Leu Met Gin His Thr Leu Leu Lys Ser Ala 
65 70 75 80 

Gly Gin Pro Ser Glu Pro Val He Thr Pro Glu Arq Ser Asp Arq Arq 

85 90 95 

Fhe Lys Ala Glu Ala Trp Ser Glu Gin Pro He Tyr Asp Tyr Leu Lys 

100 105 110 

Gin Ser Tyr Leu Leu Thr Ala Arq His Leu Leu Ala Ser Val Asp Ala 

115 120 125 

Leu Glu Gly Val Pro Gin Lys Ser Arq Glu Arq Leu Arq Phe Phe Thr 

130 135 140 

Arq Gin Tyr Val Asn Ala Met Ala Pro Ser Asn Phe Leu Ala Thr Asn 
145 150 155 160 

Pro Glu Leu Leu Lys Leu Thr Leu Glu Ser Asp Gly Gin Asn Leu Val 

165 170 175 

Arq Gly Leu Ala Leu Leu Ala Glu Asp Leu Clu Arq Ser Ala Asp Gin 
180 185 190 



(14) 



25 



0- 1 0 8 6 8 2 

26 



Leu Asn He Arq Leu Thr Asp Clu Ser Ala Fhe Clu Leu Gly Arq Asp 

195 200 205 

Leu Ala Leu Thr Pro Cly Arq Val Val Gin Arq Thr Clu Leu Tyr Clu 
210 215 220 



Leu He Gin Tyr Ser Pro Thr Thr Clu Thr Val Gly Lys Thr Pro Val 
225 230 235 240 

Leu lie Val Pro Pro Phe He Asn Lys Tyr Tyr He Met Asp Met Arq 

245 250 .255 

Pro Gin Asn Ser Leu Val Ala Trp Leu Val Ala Gin Cly Gin Thr Val 

260 265"" 270 

Phe Met He Ser Trp Arq Asn Pro Gly Val Ala Gin Ala Gin He Asp 

275 280 285 

Leu Asp Asp Tyr Val Val Asp Gly Val He Ala Ala Leu Asp Gly Val 

290 295 300 

Clu Ala Ala Thr Gly Glu Arq Glu Val His Gly He Gly Tyr Cys lie 
305 310 315 320 

Gly Gly Thr Ala Leu Ser Leu Ala Met Gly Trp Leu Ala Ala Arq Arq 

325 330 335 

Gin Lys Gin Arq Val Arq Thr Ala Thr Leu Fhe Thr Thr Leu Leu Asp 

340 345 350 

Fhe Ser Gin Pro Gly Glu Leu Gly He Phe He His Glu Pro He He 

355 360 365 

Ala Ala Leu Glu Ala Gin Asn Glu Ala Lys Gly He Met Asp Gly Arq 
370 375 380 



Gin Leu Ala Val Ser Phe Ser Leu Leu Arq Glu Asn Ser Leu Tyr Trp 
385 390 . 395 400 

Asn Tyr Tyr He Asp Ser Tyr Leu Lys Gly Gin Ser Pro Val Ala Fhe 

405 410 415 

Asp Leu Leu His Trp Asn Ser Asp Ser Thr Asn Val Ala Gly Lys Thr 

420 425 430 

his Asn Ser Leu Leu Arq Arq Leu Tyr Leu Glu Asn Gin Leu Val Lys 

435 440 445 

Gly Glu Leu Lys He Arq Asn Thr Arq He Asp Leu Gly Lys Val Lys 

450' 455 460 

Thr Pro Val Leu Leu Val Ser Ala Val Asp Asp His He Ala Leu Trp 
465 470 475 480 

Gin Gly Thr Trp Gin Gly Met Lys Leu Phe Gly Gly Glu Gin Arq Fhe 

485 490 495 

Leu Leu Ala Glu Ser Gly His He Ala Gly He He Asn Pro Pro Ala 

500 505 510 

Ala Asn Lys Tyr Gly Fhe Trp His Asn Gly Ala Glu Ala Glu Ser Pro 

515 520 525 

Clu Ser Trp Leu Ala Cly Ala Thr His Gin Gly Gly Ser Trp Trp Pro 

530 535 540 

Glu Met Met Gly Phe He Gin Asn Arq Asp Glu Gly Ser Glu Pro Val 
545 550 555 560 

Pro Ala Arq Val Pro Glu Glu Gly Leu Ala Pro Ala Pro Gly . His Tyr 

565 570 575 

Val Lys Val Arq Leu Asn Pro Val Phe Ala Cys Pro Thr Glu Clu Asp 
580 585 590 



• 



(15) 



27 
Ala Ala 
[0100] ge?'J#^ : 3 
KFJOfiS : 3 54 



ftmW- 1 0 - 1 0 8 6 8 2 
28 



ffflJOg^g : genomic DNA 



K5»] : 

ATG ATC AAT ATG GAC CTC 
Met Met Asn Met Asp Val 

1 5 
TTC GCC GCC CCC CTC ACC 
"P h"e AT a Al~a 
Gin Leu Leu 



C 0 1 0 1 ] : 4 



ATC AAC AGC TTT 
lie Lys Ser Phe 
10 

CGC TAC AAC CAG 
PTb " L e u~" 



48 



A 1 a 
2 0 



ACC GAG CAG ATC CAA CCC 
Thr Glu Gin Met Gin Gly 
15 

CTG CTG GCC AGC AAC ATC 
Th f~ AT g~"TY r " ATn" 
Ser Asn lie 

2 5 



96 











30 










GAA 


CAG 


CTG 


ACC 


CGG 


TTG 


CAG 


CTG 


GCC 


TCC 


GCC 


AAC 


GCC 


TAC 


GCC 


GAA 




144 


Gl u 


G 1 n 


Leu 


Th r 


A r g 


Leu 


G 1 n 


Leu 


A 1 a 


Ser 


A 1 a 


Asn 
3 5 


A 1 a 


Tyr 


A 1 a 


G 1 u 


4 0 











45 












CTG 


GGC 


CTC 


AAC 


CAG 


TTG 


CAG 


GCC 


GTG 


AGC 


A AG 


GTG 


CAG 


GAC 


ACC 


CAG 




192 


Leu 


Gly 


Leu 


Asn 


G 1 n 


Leu 


G 1 n 


A 1 a 


Va 1 


Ser 


Lys 
50 


Va 1 


G 1 n 


Asp 


Th r 


G 1 n 
55 











6 0 














AGC 


CTG 


GCG 


GCC 


CTG 


GGC 


AC A 


GTG 


CAA 


CTG 


GAG 


ACC 


GCC 


AGC 


CAG 


CTC 




2 40 


Ser 


Leu 


A 1 a 


A 1 a 


Leu 


Gl y 


Thr 


Va 1 


G 1 n 


Leu 


G 1 u 


Thr 


A 1 a 


Ser 


G 1 n 


Leu 






65 


75 








7 0 


80 






TCC 


CGC 


CAG 


ATG 


CTG 


GAT 


GAC 


ATC 


CAG 


A AG 


CTG 


AGC 


GCC 


CTC 


GGC 


CAG 




2 8 8 


Ser 


A r g 


G 1 n 


Me t 


Leu 


Asp 


Asp 


I 1 e 


Gl n 


Lys 


Leu 


Ser 


A I a 


Leu 
8 5 


Gl y 


G 1 n 






9 0 










9 5 








CAG 


TTC 


A AG 


GAA 


GAG 


CTG 


GAT 


GTC 


CTG 


ACC 


GCA 


GAC 


GGC 


ATC 


AAG 


AAA 




3 36 


G 1 n 


Phe 


Lys 


G 1 u 


G. 1 u 


Leu 


Asp 


Val. 


Leu 


Th r 


A 1 a 


Asp 


G 1 y 
1 0 0 


I 1 e 
1 1 0 


Lys 


Lys 




1 0 5 


AGC 


ACG 


GGC 


AAG 


GCC 


TGA 






3 54 


Se r 


Thr 


G 1 y 


Lys 


A 1 a 











1 1 5 



r-*Pi?- : mm 



50 



(16) 



29 

Met Met 
Phe Thr 

1 



WWl 0 - 1 0 8 6 8 2 
30 



Asn Met' Asp Val lie Lys Ser 
Glu.Gln Met Gin Gly. 
5 



1 0 
Ph e 
G 1 n 



A 1 a 
Leu 



GI u Gin 
Ser Ala 



Leu 
Ser 



Ser 
Leu 
6 5 

Ser 
Lys 



G 1 y 
Lys 
50 

Leu 
G 1 u 

75 
Arg 
Leu 



A 1 a 
Leu 



Leu 
Asn 
3 5 

Leu 
Va 1 

6 0 
A I a 
Th r 



G 1 n 
Ser 



1 5 

Pro Leu Thr Arg Tyr Asn 
Ala Ser Asn lie 
2 0 2 5 

3 0 

Thr Arg Leu Gin Leu Ala 
Ala Tyr Ala Glu 

40 

45 

Asn Gin Leu Gin Ala Val 
Gin Asp Thr' Gin 

55 

Ala Leu Gly Thr Val Gin 
Ala Ser Gin Leu 



7 0 



80 



Met Leu Asp Asp lie Gin 
Ala Leu Gly Gin 

8_5 



9 0 
Gl n 
Th r 



Phe 
A 1 a 



Ser Thr 



Lys 
Asp 



G 1 y 
1 1 5 



9 5 

Glu Glu Leu Asp Val Leu 
Gly lie Lys Lys 



1 0 0 

1 1 0 
Lys Ala 



105 



(0102] g^JS^ : 5. 
iSajOSS : 4 05 



* IEF(J<E>Q*I : genomic DNA 





















ATG 


AGC 


GCA 


CAA 


TCC 


CTG 


GAA 


GTA 


GGC 


C AG 


A AG 


GCC 


CGT 


CTC 


AGC 


A AG 




48 


Me t 


Ser 


A 1 a 


G 1 n 


Ser 


Leu 


G 1 u 


Va 1 


Gl y 


Gl n 


Lys 


A I a 


Arg 


Leu 


Ser 


Lys 






1 








5 











1 0 










1 5 






CGG 


TTC 


GGG 


GCG 


GCG 


GAG 


GTA 


GCC GCC 


TTC 


GCC 


GCG 


CTC 


TCG 


GAG 


G AC 


96 


Arg 


Phe 


G 1 y 


A 1 a 


A 1 a 


G 1 u 


Va 1 


Ala Ala 


Ph e 


A 1 a 


A 1 a 


Leu 


Ser 


G 1 u 


Asp 










2 0 








25 










3 0 








TTC 


AAC 


CCC 


CTG 


CAC 


CTG 


GAC 


CCG GCC 


TTC 


GCC 


GCC 


ACC 


ACG 


GCG 


TTC 


1 44 


Ph e 


Asn 


P r o 


Leu 


H i s 


Leu 


Asp 


Pro Ala 



(17) 



t#P8¥ 1 0- 1 0 8 6 8 2 
32 



D K ^ 

r n e 


A 1 «i 

A l a 


A 1 o 

A I a 


l n r 


i n r 


A I a 


r ft e 










0 c 
6 0 










4 U 










A C 












G.A-G 


_C_G_G__ 




_AXA_ 




_C_A_C_ 




A T C 

A 1 U 


r* r* 


r* t 

C T C 


n 


A CjU 




1 1 O 


-p /-» /-i 

ICC 


c r* 






G 1 u 


A r g 


Pro 


I 1 e 


V a I 


T T — 

H i s 


G 1 y 


Met 


Leu 


Leu 


A 1 a 


Ser 


Leu 


P h e 


Ser 


G 1 y 








5 0 










5 5 










6 0 














CTG 


CTG 


GGC 


C AG 


C AG 


TTG 


CCG 


GGC 


AAG 


GGG 


AGC 


ATC 


TAT 


CTG 


GGT 


C AA 




2 4 0 


Leu 


Leu 


G 1 y 


G I n 


G 1 n 


Leu 


Pro 


G 1 y 


Lys 


G 1 y 


Ser 


I 1 e 


Ty r 


Leu 


G 1 y 


G 1 n 






6 5 










7 0 










7 5 










8 0 






AGC 


CTC 


AGC 


TTC 


AAG 


CTG 


CCG 


GTC 


TTT 


GTC 


GGG 


GAC 


GAG 


GTG 


ACG 


GCC 




2 8 8 


Ser 


Leu 


Ser 


P h e 


Lys 


Leu 


Pro 


V a 1 


P h e 


V a I * 


G 1 y 


Asp 


G 1 u 


V a 1 


Th r 


A 1 a 














8 5 










9 0 










9 5 








GAG 


GTG 


GAG 


GTG 


ACC 


GC C 


CTT 


CGC 


GAG 


GAC 


A AG 


CCC 


ATC 


GCC 


ACC 


CTG 




3 3 6 


G 1 u 


V a 1 


G I u 


Va 1 


T h r 


A I a 


Leu 


Arg 


G 1 u 


Asp 


Lys 


Pro 


I 1 e 


A 1 a 


Th r 


Leu 












10 0 










10 5 










1 1 0 










ACC 


ACC 


CGC 


ATC 


TTC 


ACC 


C AA 


GGC 


GGC 


GCC 


CTC 


GCC 


GTG 


ACG 


GGG 


GAA 




3 84 


Th r 


Th r 


Arg 


I I e 


Ph e 


Th r 


G 1 n 


G 1 y 


G 1 y 


A 1 a 


Leu 


A I a 


Va 1 


Th r 


Gl y 


G 1 u 










1 1 5 










1 2 0 










1 2 5 












GCC 


GTG 


GTC 


AAG 


CTG 


CCT 


T AA 






















405 


A 1 a 


Va 1 


Va 1 


Lys 


Leu 


Pro 









1 3 0 



CO 1 0 3 ] : 6 

K?iJ<Dg§ : 1 3 4 
: 7 5 

: 

Me t 
G 1 n 
1 

1 0 
A r gr 



Ser 
Lys 



A 1 a 
A 1 a 



P h e G 1 y 



Ph e Ala Ala 



*40 

Gin Ser Leu Glu Val Gly 
Arg Leu Ser Lys 
5 

1 5 

Ala Ala. Glu Val Ala Ala 
Leu Ser Glu Asp 

2 5 



2 0 



3 0 



Phe Asn Pro Leu His Leu Asp Pro Ala 



• 



33 

P h e Ala 



A I a 
3 5 



-G-l-u — A-r-g — P-r-o- 



Leu 



Leu 
Gl y 
6 5 

S e r 
Va I 

90 
Gl u 
Asp 



Th r 
A 1 a 



A 1 a 
50 

Leu 
Ser 

7 5 
Leu 
G 1 y 



Va I 
L y s 



Th r 
Leu 



6 0 
G 1 y 
I 1 e 



Ser 
Asp 



G i u 
Pro 



A r g 
A la 
1 1 5 



A4-a— V-a-4 — V-a4- 



1 30 

[0 10 4] iE?<i#^: 7 
ie?'J<D£$ : 2 7 

CCSCCSTGCA TCAAYAACTW 
C 0 1 0 5 ] ie?«J§-^ : 8 
ffi?iJ(D63:27 

IB*] : 

SACCCASGCS GTCCARTCSG 

[0 106]iH?'JS^:9 
ie?iJ<DfiS : 3 18 7 

ie?"jCDaS : gencmic CNA 
EM : 

acatctccac cccGcrcac 

CCACCAXGC GAGACGTTTC 
CAGCGCGGCG CCGGTGCGCC 

ccccrcccrc gaccxdccctc 

TTTAC^CAA ACCGGVTTTC 
ACACGTAMC AGGCATGACA 

crcTTcrccc gvactgcaca 



Th r 

4 5 

-I-i-e- 



(18) 

Thr Ala Phe 



Ser Leu 



100 



YTAYATC 



GCOCCA 



1 o - 

34 



108682 



4 0 



_V_a-l — H-Us- 
Ph e Ser 



_G_l_y_Me_t L_e_u_ 

G 1 y 
55 



Gin Gin Leu Pro Gly Lys 
Tyr Leu Gly Gin 



7 0 



80 



Phe Lys Leu Pro Val Phe 
G 1 u Val Thr Ala 



85 



9 5 



Val Thr Ala Leu Arg Glu 
lie Ala Thr Leu 



1 0 5 



1 1 0 



lie Phe Thr Gin Gly Gly 
Val Thr Gly Glu 



1 20 



12 5 

-L-y-s — L-e-u — Er_o„ 



ti&lvmm : ffiOSK (n^DNA) 

27 

miomm : (mdna) 



27 



%m*3k?iZ% : cos 
: 384.. 734 
: CDS 

40 ??£EtiEg : 830.. 2611 



GCCTGCCCCA CGCCCCCG\G COCCAGCCCG G\GCAACCG\ 60 
ATCCGGATTG CTTCCCACTC TGAATGACCT CCCACCCTAT 120 
GAGGGCGCGC CGCACCCAGT CCGTCACCTC TCGTCTGATC 180 
GCTOXCAAAA AAATTCAAAC AGAAATTAAC ATTTATUTCA 240 
CTTGCAGAAT GCTCAAACGT GTGTTTGAAC AGACCMCCA 300 
TGOCTACCC GTAAGAAGGG CCGATTGGCC CACAACAACA 
CCC ATG ATG MT ATC GAC GTG ATC AAG ACC 
Met Met Asn Met Asp Val He Lys Ser 



360 
410 



(19) fcBPPl 0 - 1 0 8 6 8 2 

35 36 
1 5 

TTT ACC GAG CAG ATG CAA GGC TTC GCC GCC CCC CTC ACC CGC TAG MC 458 
Fhe Thr Glu Gin Met Gin Gly Phe Ala Ala Pro Leu Thr Arq Tyr Asn 

__ 10 15— —20 25 



CAG CTC CTG GCC AGC AAC ATC GAA CAG CTG ACC CGG TTG CAG CTG GCC 506 
Gin Leu Leu Ala Ser Asn He Glu Gin Leu Thr Arq Leu Gin Leu Ala 

30 35 40 

TCC GCC AAC GCC TAC GCC GAA CTG GGC CTC AAC CAG TTG CAG GCC CTG 554 
Ser Ala Asn Ala Tyr Ala Glu Leu Gly Leu Asn Gin Leu Gin Ala Val 

45 50 55 

AGC AAC GTG CAG GAC ACC CAG AGC CTG GCG GCC CTG GGC ACA CTG CAA 602 
Ser Lys Val Gin Asp Thr Gin Ser Leu Ala Ala Leu Gly Thr Val Gin 

60 65 70 

CTG GAG ACC GCC AGC CAG CTC TCC CCC CAG ATG CTG GAT GAC ATC CAG 650 
Leu Glu Thr Ala Ser Gin Leu Ser Arq Gin Met Leu Asp Asp He Gin 

75 80 85 

AAC CTG AGC GCC CTC GGC CAG CAG TTC AAG GAA GAG CTG GAT CTC CTG 698 
Lys Leu Ser Ala Leu Gly Gin Gin Phe Lys Glu Glu Leu Asp Val Leu 
90 95 100 105 

ACC GCA GAC GGC ATC AAG AAA AGC ACG GGC AAG GGC TGATAACOCC 744 
Thr Ala Asp Gly lie Lys Lys Ser Thr Gly Lys Ala 

HO 115 
TGGCTGCCCG TTCGGGCAGC CACATCTCGC CATGACTCGA CGCTACGCGC TAGTTCCCGC 804 
-CKGGCTCTS-GCTCAAGGAGJ^KjfiC^TG-AGC 8.5.6_ 



Met Ser Gin Pro Ser Tyr Gly Pro Leu 
1 5 

TTC GAG GCC CTG GCC CAC TAC AAT GAC AAG CTG CTG GCC ATG GCC AAG 904 
Phe Glu Ala Leu Ala His Tyr Asn Asp Lys Leu Leu Ala Met Ala Lys 
10 15 20 25 

GCC CAG ACA GAG CGC ACC GCC CAC GCG CTG CTG CAG ACC AAT CTG CAC 952 
Ala Gin Thr Glu Arq Thr Ala Gin Ala Leu Leu Gin Thr Asn Leu Asp 

30 35 40 

GAT CTC GGC CAG CTG CTG CAC CAG GGC AGC CAG CAA CCC TGG CAG CTG 1000 
Asp Leu Gly Gin Val Leu Glu Gin Gly Ser Gin Gin Pro Trp Gin Leu 

45 50 55 

ATC CAC GCC CAG ATG AAC TGG TGG CAG GAT CAG CTC AAG CTG ATC CAG 1048 
He Gin Ala Gin Met Asn Trp Trp Gin Asp Gin Leu Lys Leu Met Gin 

60 65 70 

CAC ACC CTG CTC AAA ACC CCA GGC CAG CCG ACC GAG CCG CTG ATC ACC 1096 
His Thr Leu Leu Lys Ser Ala Gly Gin Pro Ser Glu Pro Val He Thr 

75 80 85 

CCG GAG CGC AGC GAT CGC CGC TTC AAG GCC GAG GQC TGG AGC GAA CAA 1144 
Pro Glu Arq Ser Asp Arq Arq Phe Lys Ala Glu Ala Trp Ser Glu Cln 
90 95 100 105 

CCC ATC TAT GAC TAC CTC AAC CAG TCC TAC CTG CTC ACC GCC AGG CAC 1192 
Pro He Tyr Asp Tyr Leu Lys Gin Ser Tyr Leu Leu Thr Ala Arq His 

110 115 120 

CTC CTC GCC TCG CTG CAT CCC CTC GAG CGC CTC CGC CAG AAG AGC CCG 1240 
Leu Leu Ala Ser Val Asp Ala Leu Glu Gly Val Pro Gin Lys Ser Arq 
125 130 135 



37 

GAG COG CTG 
Glu Arq Leu 
140 

_AGC AAC. TTC 
Ser Asn Phe 

155 
TCC GAC GGC 
Ser Asp Gly 
170 

CTG CAC CGC 
Leu Glu Arq 

GCC TTC GAG 
Ala Phe Glu 

CAG CGC ACC 
Gin Arq Thr 
220 

ACG GTC CGC 
Thr Val Gly 

235 
TAC TAC ATC 
Tyr Tyr lie 
250 



CCT TTC TTC 
Arq Phe Phe 

CTG.GCCJCC 
Leu Ala Thr 

CAG AAC CTG 
Gin Asn Leu 
175 

AGC GCC CAT 
Ser Ala Asp 

190 
CTC GGG CGG 
Leu Gly Arq 
205 

GAG CTC TAT 
Glu Leu Tyr 

AAG ACA CCT 
Lys Thr Pro 

ATG GAC ATG 
Met Asp Met 
255 



(20) 

ACC CGC CAG TAC 
Thr Arq Gin Tyr 
145 

AAC CCC GAGXCG. 
Asn Pro Glu Leu 
160 . 

CTG CCC GGA CTG 
Val Arq Gly Leu 



CAC CTC 
Gin Leu 

GAT CTG 
Asp Leu 

CAC CTC 
Glu Leu 
225 
CTG CTG 
Val Leu 
240 

CGG CCC 
Arq Pro 



AAC ATC 
Asn He 
195 
GCC CTG 
Ala Leu 
210 

ATT CAG 
lie Gin 

ATA CTG 
He Val 

CAG AAC 
Gin Asn 



CTC AAC 
Val Asn 

.CTC, AAC 
Leu Lys 
165 
GCC CTC 
Ala Leu 
ISO 

CCC CTC 
Arq Leu 

ACC COG 
Thr Pro 

TAC ATX 
Tyr Ser 

GCC CGC 
Pro Pro 
245 
TCC CTG 
Ser Leu 
260 



&g3¥ 1 0 - 1 0 3 6 8 2 
38 

GCC ATG GCC CCC 1288 
Ala Met Ala Pro 
150 

CTG^ACCCTCJAG 13 36_ 
Leu Thr Leu Glu 



TTG GCC 
Leu Ala 

ACC GAC 
Thr Asp 

CGC CGG 
Gly Arq 
215 
CCG ACT 
Pro Thr 
230 

TTC ATC 

Phe He 
♦ 

CTC GCC 
Val Ala 



GAG GAT 
Glu Asp 
185 
CM TCC 
Glu Ser 
200 

GTC CTG 
Val Val 



1384 



1432 



1480 



ACC CAC 1528 
Thr Glu * 

AAC AAG 1576 
Asn Lys 



TGG CTG 
Trp Leu 
265 



1624 



CTC GCC CAG 
Val Ala Gin 

CTG GCC CAG 
Val Ala Gin 

ATC GCC GCC 
He Ala Ala 
300 

CAC CGC ATC 
His Gly He 

315 
GGC TGG CTG 
Gly Trp Leu 
330 

CTG TTC ACT 
Leu Phe Thr 

TTC ATC CAC 
Phe He His 

AAC GGC ATC 
Lys Gly He 
380 

CCG CAC AAC 
Arq Glu Asn 



GGC CAG ACG 
Gly Gin Thr 

270 
GCC CAA ATC 
Ala Gin He 
285 

CTG GAC GCC 
Leu Asp Gly 

CGC TAC TCC 
Gly Tyr Cys 

GCG GCG CGG 
Ala Ala Arq 
335 

ACC CTG CTG 
Thr Leu Leu 

350 
GAG CCC ATC 
Glu Pro He 
365 

ATG GAC GGG 
Met Asp Gly 

AGC CTC • TAC 
Ser Leu Tyr 



CTA TTC 
Val Phe 

GAT CTC 
Asp Leu 

CTC GAG 
Val Glu 
305 
ATC CGC 
He Gly 
320 

CGC CAG 
Arq Gin 

CAC TTC 
Asp Phe 

ATA CCG 
He Ala 

CGC CAG 
Arq Gin 
385 
TGG AAC 
Trp Asn 



ATG ATC 
Met He 
275 
GAC CAC 
Asp Asp 
290 

GCG GCC 
Ala Ala 

GCC ACC 
Gly Thr 

AAG CAG 
Lys Gin 

TCC CAC 
Ser Gin 
35? 
GCG CTC 
Ala Leu 
370 

CTG GCG 
Leu Ala 

TAC TAC 
Tyr Tyr 



TCC TGG 
Ser Trp 

TAC CTC 
Tyr Val 

ACC GGC 
Thr Gly 

GCC CTC 
Ala Leu 
325 
CCG CTC 
Arq Val 
340 

CCC GGG 
Pro Gly 

CAC GCG 
Glu Ala 

CTC TCC 
val Ser 

ATC CAC 
He Asp 



CCC AAC 
Arq Asn 

CTG GAT 
Val Asp 
295 
GAG CCG 
Glu Arq 
310 

TCC CTC 
Ser Leu 

CCC ACC 
Arq Thr 

GAG CTT 
Glu Leu 

CAA AAT 
Gin Asn 
375 
TTC ACC 
Phe Ser 
390 

ACC TAC 
Ser Tyr 



CCC GGC 
Pro Gly 
280 

GGC CTC 
Gly Val 

GAC GTC 
Glu Val 

GCC ATC 
Ala Met 

GCC ACC 
Ala Thr 
345 
CGC ATC 
Cly He 
360 

GAG GCC 
Glu Ala 

CTC CTC 
Leu Leu 



1672 



1720 



1768 



1816 



1864- 



1912 



1960 



2008 



CTC AAC 2056 
Leu Lys 



(21) «pHW1 0 - 1 0 8 6 8 2 

39 40 
395 400 405 

GGT CAG AGC CCG CTG GCC TTC GAT CTG CFG CAC TGG AAC AGC GAC AGC 2104 
Gly Gin Ser Pro Val Ala Phe Asp Leu Leu His Trp Asn Ser Asp Ser 

.410 415 420 425 . 

ACQ AAT CTG GCG GGC AAG ACC CAC AAC AGC CTG CTG CGC CCT aC TAC 2152 
Thr Asn Val Ala Gly Lys Thr His Asn Ser Leu Leu Arq Arq Leu Tyr 

430 435 440 

CTG CAC AAC CAG CTG GTG AAC GGG GAG CTC MG ATC CGC AAC ACC CGC 2200 
Leu Clu Asn Gin. Leu Val Lys Gly Glu Leu Lys He Arq Asn Thr Arq 

7 445 \ " "450 " " 455 

ATC GAT CTC GGC AAG GTG AAC ACC CCT GTG CTG CTC GTG TCG GCG GTG 2248 
lie Asp Leu Gly Lys Val Lys Thr Pro Val Leu Leu Val Ser Ala Val 

460 465 470 

CAC GAT CAC ATC GCC CTC TGG CAC GGC ACC TGG CAG GGC ATG AAG CTG 2296 
Asp Asp His lie Ala Leu Trp Gin Gly Thr Trp Gin Gly Met Lys Leu 

475 480 485 

TTT GGC GGG GAG CAG CGC TTC CTC CTG GCG CAG TCC GGC CAC ATC GCC 2344 
Fhe Gly Gly Glu Gin Arq Phe Leu Leu Ala Clu Ser Gly His He Ala 
490 495 500 505 

GGC ATC ATC AAC CCG CCG GCC GCC AAC AAG TAC GGC TTC TGG CAC AAC 2392 
Gly He He Asn Pro Pro Ala Ala Asn Lys . Tyr Gly- Phe Trp His Asn 

510 515 520 
GGG GCC GAG GCC GAG AGC CCG GAG AGC TGG CTG GG\ GGG GCG ACG CAC 2440 
G lv Ala Glu Ala Glu Ser Pro Glu Ser Trp Leu Ala Gly Ala Thr His 



525 530 535 

CAG GGC GGC TCC TGG TCG CCC GAG ATG ATG GCC TTT ATC CAG AAC CCT 2488 
Gin Gly Gly Ser Trp Trp Pro Glu Met Met Gly Phe He Gin Asn Arq 

540 545 550 

GAC CM GGG TCA GAG CCC CTC CCC GCG CCG CTC CCC GAC GAA GGG CTG 2536 
Asp Glu Gly Ser Glu Pro Val Pro Ala Arq Val Pro Glu Glu Gly Leu 

555 560 565 

GCC CCC GCC CCC GGC CAC TAT GTC AAG GTG GGG CTC AAC CCC CTG TTT 2584 
Ala Pro Ala Pro Gly His Tyr Val Lys Val Arq Leu Asn Pro Val Phe 
570 575 580 585 

GCC TGC CCA ACA GAG CAG CAC GCC CCA TGAGCGCACA ATCCCTGGAA 2631 
Ala Cys Pro Thr Glu Glu Asp Ala Ala 
590 

CTAGGCCAGA AGGCCCGTCT CAGCAACCGG TTCCCCGCCG COGAGCTAGC CGCCTTCGCC 2691 
GCGCTCTCGC AGGACTTCAA CCCCCTGCAC CTGGACCCCC CCTTCCCCGC CACCACCGCG 2751 
TTCGAGCGGC CCATACTCCA CGGCATGCTG CTCGCCAGCC TCTTCTCCGG GCTGCTGGGC 2811 
CACCAGTTCC CGGGCAAGGG GAGCATCTAT CTGGGTCAAA GCCTCAGCTT CAAGCTGCCG 2871 
CTCrnCTCG GGGACGAGGT GACGGCCGAG GTGCAGCTGA CCGCCCTTCG CGAGGACAAG 2931 
CCCATCGCCA CCCTGACCAC CCGCATCTTC ACCCAAGCCG GCGCCCTCCC CCTGACGGGG 2991 
GAACCCCTGG TCAAGCTGCC TTAAGCACCG GCGGCACGCA GGCACAATCA GCCCGGCCCC 3051 
TGCCGGGCTG ATTGTTCTCC CCCGCTCCGC TTGCCCCCTT TTTCGGGGCA ATTTGGCCCA 3111 
GGCCCTTTCC CTGCCCCCCC TAACTGCCTA AAATCCCCGC CCTGCCCTGT AGGCATTCAT 3171 
CCAGCTAGAG GAATTC 3187 
(0107] : 1 0 mo® : Z#» 

EM©fiS : 3 1 8 7 : EMM* 

gd?iJ<DS : 50. E5»J<D«S : qencroic CNA 




(22) 



«fB8¥ 1 0 - 1 0 8 6 8 2 



41 



42 



wasa-re** : cds 



: 2611.. 3012 



AGATCTCGAC CGCCXJTCCTC CCOGCXCOV CCCCCCCCAC CGCCACCGCG G^CCWICCA .. 60 
GCACCAXGC GAGACGTTTC ATCOGGATTC CTTCGCAGTC TGAATGACGT OCCACCCTAT 120 
CACCGCGGCG CCGGTGCCGC GACGGCGCGC CGCACCOCT GCCTCACCTC TCCTCTGATC 180 
CGCCrCCCTC GACGGGCGTC GCTGVCAAAA AMTTCAMC AGVAATTAAC ATTTATCTCA 240 
TTTACACCM ACCGCATTTG GTTGCAGAAT GCTCAAACCT CTCTTTGAAC AGAGCAAGCA 300 
ACACGTAMC AGGGATGACA TGOKTACCC GTAAGAAOGG CGGATTCGCC CACAACAACA 360 
CTGTTCTGCC GAACTGGAGA CCGATGATCA ATATGGACCT GATCAACAGC TTTACCGAGC 420 
AGATGCAAGG CTTCGCCGCC CCCCTCACCC GCTACAACCA GCTGCTGGCC AGCAACATCG 480 
AACAGGTGAC CCGOTGCAC CTGGCCTCCG CCAACGCCTA CGCCGAACTG OGCCTCAACC 540 
AGTTGCAGGC CGTGAGCAAG GTGCAGGACA CCCAGAGCCT GGCGGCCCTG GGCACAGTGC 600 
MCTGG\CAC CGCCACCCAG CTCTCCCGCC AGATGCTGGA TCACATCCAC AAGCTCACCG 660. 
CCCTCGGCCA GCAGTTCAAG GAAGAGCTGG ATGTCCTCAC CGCAGACGGC ATCMGAAAA 720 
GCACGGGCAA GGCCTCATAA CCCCTGGCTG CCCCTTCGCG CAGCCACATC TCCCCATGAC 780 
TCGACGCTAC GGGCTAGTTC CCGCCTCGOG TGTGGGTG\A GCAGAGCACA TGAGCCAACC 840 
ATCTTATGGC CCGCTCTTCC AGCCCCXGGC CCACTACAAT GACAACXTGC TGCCCATGGC 900 
CAAGGCCCAG ACAGAGCGCA CCGCCCACGC GCTGCTGCAG ACCAATCTGG ACGATCTCGG 960 
CCAGGTGCTG GAGCAGGGCA GCGVGCAACC CTGGCAGCTG ATCCAGGCCC ACATGAACTG 1020 
CTGGOSCGAT CAGCTCAAGC TGATGCAGCA CACCCTGaC AAAAGCGCAC CCCAGCCGAG 1080 
CGAGCCGGTG ATCACCCCGG AGCGCACCCA TCGCCGCTTC AAGGCCCAGG CCTGGAGCGA 1140 
/SOVACCCATC TATGACTACC TCAAXACTC CTACCTGCTC ACCGCCAGGC ACCTGCTGCC 1200 
_CrCGGTCGAT_JXCCTGGAGG GCGTCCCCCA GAAGAGCGGG GAGCG GCTGC CTTTCTTCAC 1260 
. CCGCOSCTAC GTCAACGCCA TGGCCCCCAG CAACTTCCTG GCCACCAACC CCGAGCTGCT 1320 
CAAGCTCACC CTGGAGTCCG ACCGCCAGAA CCTGCTGCGC GCACTGGCCC TCTTGOCCGA 1380 
GGATCTGGAG CGCAGCGCCC ATCAGCTCAA CATCCGCCTG AOCGACGAAT OCGCCTTCGA 1440 
GCTCGGGCGG GATCTGGCCC TGACCCCGGG CCOXTGCTG CACCGCACCG AGCTCTATGA 1500 
GCTCATTCAG TACAGCCCGA CTACCGAGAC GCTGGGCMG AGKCrGTGC TGATACTGCC 1560 
GCCCTTCATC AACAAGTACT ACATCATGCA CATGCGGCCC CAGAACTCCC TGGTCGCCTG 1620 
GCTGGTCGCC CAGGGCCAGA CGGTATTCAT GATCTCCTGG COCAACCCGG CCCTGGCCCA 1680 
GGCCCAAATC GATCTCGACG ACTACGTGCT GGATGGCCTC ATCGCCGCCC TGGACOGCCT 1740 
GGAGGCGGCC ACCGGCGAGC GGGAGGTGCA CGGCATCGGC TACTGCATCG GCGGCACCGC 1800 
CCTGTCGCTC GCCATGGGCT GGCTGGCGOC CCGGCCCCAG AAGCAGCGGC TCCCCACCGC 1860 
CACCCTGTTC ACTACCCTGC TGGPCTTCTC CCAGCCCOGG GAGCTTGCCA TCTTCATCCA 1920 
CGAGCCCATC ATAGCGGCCC TCCAXCCCA AAATGAGOCC AAXGCATCA TGGACGGGCG 1980 
CCAGCTGGCG CTCTCCTTCA GCCTGCTGGG GCAGAACAGC CTCTACTGGA ACTACTACAT 2040 
CGACAGCTAC CTCAAXGTC AGAGCCCGCT GGCCTTCCAT CTGCTGCACT OGAACAGCGA 2100 
CAGCACCAAT GTGGCGGGCA AGACCCACM CAOCCTGCTG CGCCCTCTCT ACCTGGAGAA 2160 
CCAGCTCGTG AAGGGGGAGC TCAAGATCCG CAACACCOGC ATCGATCTCG GCAAGCTGAA 2220 
GACCCaGTG CTGCTGGTGT CGGCGGTGCA CCATCACATC GCCCTCTCCC AGCGCACCTG 2280 
GCAGGGCATG AAGCTCTTTG GCGGGGAGCA GCOGTCCTC CTGGCGGACT CCGOCCACAT 2340 
CGCCGCCATC ATCAACCCGC CGGCCGCCAA CAACTACOGC TTCTGGCACA ACGGCGCCG* 2400 
CGCCGAGAGC CCGGAGAGCT GCCTGGCAGG CGCGACGCAC CAGGGCGGCT CCTCGTGCCC 2460 
CGAGATCATG GGCTTTATCC AGAACCGTCA CGAAGGGTCA GACCCCCTCC CCGCGCCGCT 2520 
CCCGGAGGAA GGGCTGCCCC CCGCCCCCGG CCACTATGTC AAGCTGCCGC TCAACCCCCT 2580 
CTTTGCCTGC CCAACAGAGG AGGACGCCGC ATC ACC GCA CM TCC CTG GAA GTA 2634 



GGC CfiC AAG GCC CCT CTC AGC AAG CGG TTC GGG GCG GCG GAG GTA GCC 2682 



Met Ser Ala Gin Ser Leu Glu Val 



1 




(23) 



43 



Gly Cln Lys Ala Arq Leu Ser Lys Arq Phe Cly 

ID 15 ' 

CCC TTC CCC GCC CTC TCG CAC GAC TTC AA.C CCC 
Ala_Phe Ala Ala Leu Ser Glu Asp Phe As n Pro 
25 30 35 

GCC TTC GCC GCC ACC ACC GCG TTC GAG CGG CCC 
Ala Phe Ala Ala Thr Thr Ala Phe Glu Arq Pro 

45 50 
CTG CTC GCC ACC CTC TTC TCC GCG CTG CTG GCC 
Leu Leu Ala Ser Leu Phe Ser Gly Leu Leu Gly 

60 65 
AAG GGG AGC ATC TAT CTG GGT CAA AGC CTC AGC 
Lys Gly Ser lie Tyr Leu Gly Gin Ser Leu Ser 

75 SO 
TTT CTC GGG GAC GAG CTG ACG GCC GAG CTG GAG 
Phe Val Gly Asp Glu Val Thr Ala Glu Val Glu 

90 95 
CAC CAC AAG CCC ATC GCC ACC CTG ACC ACC CCC 
Glu Asp Lys Pro He Ala Thr Leu Thr Thr Arq 
IDS HO 115 

GCC GCC CTC GCC CTG ACG GGG CM GCC CTG GTC 
Gly Ala Leu Ala Val Thr Gly Glu Ala Val Val 

125 130 
TAAGCCCCG CGGCACGCAG GCACAATCAG CCCXCCCOCT 



10-108682 

44 

Ala Ala Glu Val Ala 
20 

CTG CAC CTG GAC CCG 2730 

Leu_ Hi s Leu Asp Pro 

40 

ATA CTC CAC CCC ATC 2778 
lie Val His Gly Met 
55 

CAC CAC TTG CCG GCC 2826 
an Gin Leu Pro Gly 
70 

TTC AAG CTG CCG GTC 2874 
Phe Lys Leu Pro Val 
85 

CTG ACC GCC CTT CCC 2922 
Val Thr Ala Leu Arq 
100 

ATC TTC ACC CAA GGC 2970 
He 'Phe Thr Gin Cly 
120 

AAG CTG CCT .3012 
Lys Leu Pro 

GCCGGGCTGA TTCTTCTCCC 3072 



ccGcrccGcr 

AACTGCCTAA 

] ie?ij## : 1 1 

: 2 5 



ACTTCCCGCC TCGGCTCTGG CTGAA 
] KJ'J§# : 1 2 
: 2 5 



GGCATATGCG CTCATCCGGC CTCCT 
] E5»# : 1 3 
: 3 0 



[0108 



[0109 



[0110 



[0111 

CTCCGATCCG CCGCTGCTTA AGCCAGCTTG 
[0112] ge?(JS# : 1 5 
SrJ'J<Dfi? : 2 0 

lEF'lOS! : 7 ^ sm • ♦ 

IE?'i: 



TGCCCCCTTT TTCGGGGCAA TTTGGCCGAG GCXCTTTCCC TGCCCOGCCT 3132 
AATGGCCGCC CTCCCCTCTA CGCATTCATC CAGCTAGAGG AATTC 3187 

r*n^- : mm 
* mikomm : ffeo&gg (^dna) 



I5?'J : 

GCCATATGAG CGCACAATCC CTGGAACTAG 
] : 1 4 

: 30 



25 

gS?d<DS^ : ffe<D&i8 (£)&DNA) 

25 

S3*J(DgSi : ®L<Dm$L (^DNA) 

30 

ejuoss : immi (£/&dna) 



30 



(24) 1W§¥ 1 0- 1 0 8 6 8 2 

45 46 
Ser Ala Cln Ser Leu Clu Val Gly Gin Lys Ala Arg Leu Ser Lys Arg 

1 5 ' 10 15 

Fhe Gly Ala Ala 

20 _ . _ . 

C0113] : 1 6 * htfay- : fiiStf 

IH?«J<Dfi£ : 2 1 ie?'J<DS5S : «7* F 

KfflOSS : 7 S ^S! * 

Met Ser Ala Gin Ser Leu Glu Val Gly Gin Lys Ala Arg Leu Ser Lys 

" X S - "'■ 10 15 

Arq Phe Gly Ala Ala 
20 

( wBonmami ) x ( m z ] s d s - * y r * jit $ f wsmn^ 



can 


EE32 






EcoRI f-c , 
1 0*5=1 












-a/HQ 













(1) 



(2) 




(25) 



1 0- 1 0 8 6 8 2 



30 kDa 



' [02] 



M 1 



67kDa Mtt 

Si 

— : — 



li.l !cDa g^j ,.. v ;; 




(Sl)Int.Cl . 6 fa^IJf^ F I 

//(C 1 2 N 1/21 

C 1 2 R 1:05) 
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